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(54) DIGITAL CAMERA FOR MONITORING 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a compact and 
inexpensive digital camera for monitoring capable of 
making a monitoring time longer tlian a conventional 
manner with low power consumption, and reducing any 
probability that failures are generated. 
SOLUTION: This digital camera for monitoring is 
provided with an imaging device 2 for imaging an image in 
a monitoring area, an image processing part 3 for 
detecting the change of the image data imaged by the 
imaging device 2, and a control unit 4 for recording the 
image data in a recording medium 5 when the change of 
the image data is detected by the image processing part 
3. Also, processing for calculating a difference between 
the time average of the luminance of the image data and 
the luminance of the image data to be successively 
imaged by the imaging device 2, and for detecting the 
change of the image data is adopted as concrete 
processing to be executed by the image processing part 
3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A digital camera for surveillance provided with an image sensor which picturizes a 
picture in supervisory area, an image processing portion which detects change of image data 
picturized with this image sensor, and a control section which records image data on a recording 
medium when an image processing portion detects change of image data. 
[Claim 2]The digital camera for surveillance according to claim 1 , wherein said image processing 
portion asks for difference of a time average of luminosity of image data, and luminosity of image 
data picturized one by one with an image sensor, and it is constituted so that change of image 
data may be detected. 

[Claim 3]Said image processing portion a time average of luminosity of image data, and 
luminosity of image data picturized one by one with an image sensor. When the state of it 
comparing for every sampling of image data, and difference of luminosity of the image data being 
over a threshold set up beforehand, and being over the threshold carries out multiple-times 
continuation, The digital camera for surveillance according to claim 2 constituting so that it may 
judge that image data has change and a detecting signal may be supplied to a control section. 
[Claim 4]The digital camera for surveillance according to claim 2 or 3 constituting so that record 
of image data to said recording medium may be ended when a time average of luminosity of 
image data and luminosity of image data picturized one by one with an image sensor are in 
agreement in processing of said image processing portion. 

[Claim SjThe digital camera for surveillance according to any one of claims 1 to 4 while being 
constituted so that supervisory area may be divided into two or more fields and any one or two 
or more fields of the region division can be chpsen, wherein said Image processing portion 
performs image processing of a selected field. 

[Claim 6]The digital camera for surveillance according to any one of claims 1 to 5 having day- 
and-night switching functions which change the contents of processing in an image processing 
portion when a time average of luminosity of image data becomes below the preset value set up 
beforehand. 

[Claim 7]The digital camera for surveillance according to any one of claims 1 to 6, wherein said 
recording medium is a memory IC. 

[Claim 8]The digital camera for surveillance according to any one of claims 1 to 7, wherein a date 
and time of data recording are recorded on said recording medium in addition to image data. 
[Claim 9]Said image sensor, an image processing portion, a control section, a recording medium, 
and the digital camera for surveillance according to any one of claims 1 to 8, wherein a cell 
which supplies a power supply to each of these function parts is accommodated in a waterproof 
case. 


[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 Tills document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlThis invention relates to the digital camera for surveillance used for 

supervising Illegal disposal, the theft of vehicles, etc., for example. 

[0002] 

[Description of the Prior Art]In recent years, the number of cases which disposes Illegally the 
vehicles which became unnecessary with the automobile inspection piece etc. to a road, a forest, 
a dry riverbed, etc. is increasing. It is thought that Illegal disposal of the specific domestic 
appliance (ait^condltioner television, a refrigerator, and a washing machine are objects) 
discharged from an ordinary home increases by the Home Appliances Recycling Law (Law for 
Recycling of Specified Kinds of Home Appliances) enforced from April, 2001. On the other hand, 
these days, the thefts of vehicles are occurring frequently in a physical motor pool etc. 
[0003]As a system which prevents such Illegal disposal, the theft of vehicles, etc., 
conventionally, the image of supervisory area, such as an illegal disposal place and a physical 
motor pool, is photoed with a surveillance camera, and there is a supervising system which 
records the image data on Image recording sections, such as a videocassette recorder 
(videotape). 
[0004] 

[Problem(s) to be Solved by the Inventlon]By the way, "since the Monitoring Department is 
constituted by the cable etc. which connect a surveillance camera, an image processing portion, 
and these according to the supervising system which uses a surveillance camera, there is a 
problem that the whole shape dimension is large and a setting position is restricted. The cost of 
the monitoring instrument itself also attaches the construction cost for installing them highly (for 
example, several 100,000 yen or more), (for example, 1 million yen or more are carried out, and 
there is also a 5 million yen or more device common) 

[0005]And since the videocassette recorder which uses videotape as a recording medium is used 
as an image recording section, there are also the following problems. 

[0006](1) Since the motor is used, when power consumption is large and sets up monitor time for 
a long time, the size of a supplied power source (cells, such as nickel-Cd, and storage battery) 
will become large. 

[00Q7](2) The record time of image data is restricted by the record time of videotape, and the 
capacity of a cell. Even if the record time is long, about one week is a limit. 
[0008](3) Since there are mechanical flexible regions (a motor, a tape rolling mechanism, etc.), 
the probability that failure will occur is high. For example, when dew condensation occurs in the 
case of the Monitoring Department, a possibility that the situation which a debt of videotape 
arises in a videocassette recorder, or a flexible region stops moving and serves as an end of 
surveillance will occur is high. 

[0009]This invention was made that such a problem should be canceled, there is little power 
consumption, it can make monitor time longer than before, and aims at offer of the digital camera 
for surveillance of low cost by small size with little probability that moreover failure will occur. 
[0010] 
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[Means for Solving the Problem]When an image sensor wFilcli picturizes a picture in supervisory 
area, an image processing portion whicli detects change of image data picturized with this image 
sensor, and an image processing portion detect change of image data, a digital camera for 
surveillance of this invention. It characterizes by having a control section which records image 
data on a recording medium. 

[0011]When there are illegal disposal and a vehicle theft by installing In the illegal disposal spot, a 
physical motor pool, etc. according to the digital camera for surveillance of this invention, an 
image of an illegal disposal person or a theft criminal can be automatically recorded on a 
******** recording medium. Therefore, it becomes possible to determine and control an illegal 
disposal person, a vehicle theft criminal, etc. ft-om the recorded image. 
[00123And since record of image data is automatically started when change appears from an 
Image sensor to image data, useless image data is not recorded on a recording medium, storage 
capacity of a recording medium can be used effectively, and monitor time can be set up for a 
longtime. 

[0013]In a digital camera for surveillance of this invention, it can ask for difference of a time 
average of luminosity of image data, and luminosity of image data picturized one by one with an 
image sensor as concrete processing performed by an image processing portion, and processing 
in which change of image data is detected can be mentioned. A time average of luminosity of 
image data and luminosity of image data picturized one by one with an image sensor are 
measured for every sampling of image data, When the state where difference of luminosity of the 
image data is over a threshold set up beforehand, and is over the threshold carries out multiple- 
times continuation, processing in which judge that image data has change and a detecting signal 
is supplied to a control section can be mentioned. 

[0014]When a time average of luminosity of image data and luminosity of image data picturized 
one by one with an image sensor are in agreement in a digital camera for surveillance of this 
invention, If processing in which record of image data to a recording medium is ended is 
performed, it can become possible to end record of image data automatically, it is not necessary 
to record useless image data on a recording medium by this, and storage capacity of a recording 
medium can be used still more effectively. 

[0015]Supervisory area is divided into two or more fields, it constitutes so that any one or two 
or more fields of these region divisions can be chosen, and in a digital camera for surveillance of 
this invention, it may be made to perform image processing of the selected field. 
[001 6]In a digital camera for surveillance of this invention, when it becomes below the preset 
value to which a time average of luminosity of image data was set beforehand, it is preferred to 
provide day-and-night switching functions which change the contents of processing in an image 
processing portion. 

[0017]In a digital camera for surveillance of this invention, a memory IC can be mentioned as a 
recording medium. It may be made to record a date and time of data recording on a recording 

medium in addition to image data. 

r0018]In a digital camera for surveillance of this invention, what a cell which supplies a power 
supply to an image sensor, an image processing portion, a control section, a recording medium, 
and each function part is accommodated in a waterproof case, and the whole is made into 
integral construction for is preferred. 
[0019] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described based on 
a drawing. 

[0020] Drawing 1 is a block diagram showing the composition of the embodiment of the digital 
camera for surveillance of this invention. 

[0021]The digital camera 1 for surveillance of drawing 1 is a camera used for supervising a 
vehicle theft, and is constituted by the image sensor 2, the image processing portion 3, the 
control section 4, the recording medium 5, the set part 6, the auto iris function part 7, the cell 8 
that supplies a power supply to each function part, etc. 

[0022]These image sensors 2, the image processing portion 3, the control section 4, the 
recording medium 5, the set part 6, the auto iris function part 7, and the cell 8 are 
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accommodated in the waterproof case 1 0. Memory ICs, such as a memory stick, are used for the 
recording medium 5, for example. 

[0023]C-MOS device etc. are used for the image sensor 2, and the lens system 9 is arranged 
ahead [ the ]. The auto iris function part 7 is connected to the lens system 9. 
[0024]The processing which incorporates into every predetermined time (for example, about 67 
mseoCs)) the image data which the control section 4 is CPU etc. and is picturized one by one 
with the image sensor 2, and is inputted into the image processing portion 3, Processing which 
controls the drive of the auto iris function part 7 based on the luminosity (luminosity) of the 
image data processed by the image processing portion 3 is performed. 

[0025]As shown in drawing 3. the control section 4 divides supervisory area A into five field F1 - 
F5, and chooses the field (for example, field F2) set up by the set part 6 among field F1 [ which 
was divided ] - F5. When there is no setting out by the set part 6, the whole supervisory area A 
is chosen. This selected image processing of the image data of some fields (for example, F2) or 
the whole supervisory area A is performed by the image processing portion 3. The area setting 
by the set part 6 expresses the whole supervisory area A or each field F1 - F5 to an indicator 
(not shown) as a numerical value or a frame (frame) gestalt, and the method that a user sets up 
seeing the display is used for it. 

[0026]the control section 4 embraces the detecting signal from the image processing portion 3 - 
- the record to the recording medium 5 of image data — starting . When the image processing 
portion 3 outputs a detecting signal, the image data picturized one by one with the image sensor 
2 is sampled at the interval (for example, 1 second - 60 seconds) set up by the set part 6, and, 
specifically, is recorded on the recording medium 5. In this embodiment, it is possible to set up 
the interval of record of image data by one second bit in the range for 1 second - 60 seconds by 
setting out by the set part 6. When recording image data, a date and time may also be doubled 
and recorded on the recording medium 5. 

[0027]The control section 4 ends record of image data according to the terminate signal from 
the image processing portion 3. 

[0028]The image processing portion 3 inputs the image data which the control section 4 
incorporated for every predetermined time, and performs luminance data extraction processing, 
time average processing, difference processing of luminosity, and a day-and-night changing 
process. These the processings of each are explained concretely. 

[0029]It asks for the luminosity (luminosity) of a pixel about the image data which the <luminance 
data extraction processing> control section 4 incorporated for every predetermined time. 
[0030]It asks for the transit time average (it samples once at 5 seconds, for example, and is the 
average value of the luminosity in every 1 to 5 minutes) of the luminosity (luminosity) of <time 
average processing> image data. This time average luminosity is recorded and updated one by 
one, whenever an equalization operation is performed. 

[0031]It asks for the difference of <difference [ of luminosity ], and decision processing> record, 
the time average luminosity updated, and the luminosity of the present image data (image data 
incorporated from the image sensor 2 every about 67 msec(s)), When the state where the 
amount of luminance difference of the image data is beyond the threshold set up beforehand, 
and it is over the threshold carries out multiple-times continuation, it judges that image data has 
change and a detecting signal is outputted to the control section 4. After outputting this 
detecting signal, when the luminosity of the image data from the image sensor 2 is in agreement 
with time average luminosity, a terminate signal is outputted to the control section 4. 
[0032]<Day-and-night changing process> The reason for performing a day-and-night changing 
process is explained first. 

[0033]While an auto iris function works, the luminance value in supervisory area A is constant. 
Since the auto iris function carried in the digital camera etc. stops operating when it becomes 
night, the F number is restricted by the performance of a lens, an inputted image becomes dark, 
and it becomes impossible however, to obtain good image data. 

[0034]So, in this embodiment, when the time average luminosity for which it asked from image 
data is below the preset value (luminance value in which the auto iris function can operate) set 
up beforehand, it changes into the setting parameters for night (detection levels and picture data 
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sampling intervals). 

[0035]An operating state at niglit is explained concretely. 

[0036]First, in night, since an inputted image is dark and change of the luminosity of image data 
is small, even when the vehicles which existed in dark supervisory area A are lost, change of 
image data cannot be detected. 

[0037]When there is an abrupt change of image data by this embodiment in consideration of such 
a point, For example, the light of the level equivalent to the outputted ray of a flashlight enters in 
supervisory area A, when the amount of luminance difference of image data exceeds at night the 
threshold for detection set up beforehand, it judges that there is possibility of a vehicle theft, 
the detecting signal of the control section 4 is supplied, and record of the image data to the 
recording medium 5 is started. And when the light incidence after a data recording start and into 
supervisory area A is lost and the luminosity of image data is in agreement with time average 
luminosity, record of image data is ended. 

[0038]Next, operation of the digital camera 1 for surveillance of drawin g 1 is explained taking the 
case of the vehicle theft in a physical motor pool based on the flow chart shown in drawing 2 . 
[0039]First, the digital camera 1 for surveillance is installed in a fence, a telegraph pole, etc. of a 
physical motor pool, and the view (view of the lens system 9) of the digital camera 1 for 
surveillance is turned to supervisory area A. 

[0040]After installation of the digital camera 1 for surveillance is completed, the set part 6 is 
operated and the interval (for example, 5 seconds) of a sampling of image data and area setting 
(for example, setting out of the field F2 of supervisory area A of drawing 3 ) are performed (Step 
SI). After finishing this setting out, surveillance is started by operation of an operation start 
switch (not shown) etc. (Step S2). 

[0041]During surveillance, the image data from the image sensor 2 is incorporated, and it asks 
for the time average of the luminosity of image data (Step S3). 

[0042]It judges that the present is daytime when time average luminosity is larger than a preset 
value as compared with this time average luminosity and the above mentioned preset value, and 
progresses to Step S5, and when time average luminosity is below a preset value, it judges that 
the present is night and progresses to step S9 (step S4). 

[0043]ln Step S5, parameter setting for daytime is performed and it progresses to Step S6. 
[0044]lt asks for the difference of the time average of the luminosity of image data, and the 
luminosity of the present image data (image data incorporated from the image sensor 2 every 
about 67 msec(s)) in Step S6, It is beyond the threshold which the amount of luminance 
difference of the image data described above, and when the state of being over the threshold 
carries out multipleH:imes (for example, 3 times) continuation, it judges that image data has 
change and progresses to Step S7. When there is no change in image data, it returns to Step S3. 

[0045]Here, in judgment of Step S6, the conditions J2 of "the time of the state of being over the 
threshold carrying out multiple-times continuation" are added in order to prevent erroneous 
detection. 

[0046]namely, — that the digital camera 1 for surveillance shakes under the influence of a wind, 
for example when [ which says "the amount of luminance difference of image data is beyond said 
threshold carried out" ] it is accepted condition J1, it comes out and it Judges **** — the 
branch of the tree in supervisory area A, and a leaf — shaking — if. Although vehicles do not 
exist in supervisory area A, it may be judged as those of image data with change, and useless 
image data may be recorded on thd recording medium 5, but the influence by such a wind is 
avoidable by what the above-mentioned conditions J2 are added for. 

[0047]In Step S7, the image data from the image sensor 2 Is sampled at intervals of 5 seconds, 
and it records on the recording medium 5 one by one. Since the date and time whose theft 
vehicles suited can be specified if a date and time are recorded on the recording medium 5 
according to image data at the time of this record, it is a help to the criminal investigation after 
the occurrence of an incident, etc. It becomes possible to use the recorded image data also as a 
proof. 

[0048]It is performed until the luminosity of record of the above image data of the image data 
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from the image sensor 2 corresponds with time average luminosity, when the luminosity of the 
image data is in agreement with time average luminosity, it ends record (Step S8), returns to 
Step S3, and resumes surveillance. 

[00493On the other hand, when the situation under surveillance is night, parameter setting for 
night is performed (step S9), for example, the light of a flashlight is detected in supervisory area 
A, the image data from the image sensor 2 is sampled at intervals of 5 seconds, and it records 
on the recording medium 5 one by one. Then, when the light of a flashlight disappears ft-om the 
inside of supervisory area A, record of image data is ended, and it returns to Step S3, and 
surveillance is resumed. 

[0O503Since according to an above embodiment record to the recording medium 5 of image data 
is automatically started when change appears from the image sensor 2 to image data, useless 
image data is not recorded on the recording medium 5, and the storage capacity of the recording 
medium 5 can be used effectively. Therefore, monitor time can be set up for a long time. 
[0051 ]It is an easy structure which unified the image sensor 2, the image processing portion 3, 
and the recording-medium 5 grade, and moreover, since the cable is unnecessary, the large 
miniaturization of a device can be attained as compared with the conventional supervising 
system which uses a surveillance camera. If the size of a surveillance camera includes camera 
housing in the former, specifically, the whole size can be made into a 150(W) x1 00(H) x50(D) mm 
grade with the surveillance camera of this invention to being a size of 180(W) x1 50(H) x400(D) 
mm. 

[0052]Although 1 million yen or more expense was cost with the device itself in the conventional 
supervising system which uses a surveillance camera, it can hold down to 50,000 yen - about 
100,000 yen expense in the digital camera 1 for surveillance of this embodiment Power 
consumption is also comparable as a common digital camera, and it ends, and since power 
consumption can be made into the abbreviation 1/10 compared with the case where a 
surveillance camera is used, monitor time is substantially extensible. 

[0053]In addition to the composition of an above embodiment, external connection terminals, 
such as a USB port, may be provided in the waterproof case 10. In this case, it becomes 
possible to connect terminal units, such as a portable telephone, to an external connection 
terminal, and to build the system of displaying the image data incorporated from the image 
sensor 2 on the monitor installed in somewhere else. 

[0054]Although an above embodiment showed the example which applied the digital camera for 
surveillance of this invention to the theft surveillance of vehicles, This invention can be applied 
to the illegal disposal surveillance of the specific domestic appliance (air-conditioner television, a 
refrigerator, and a washing machine are objects) specified to vehicles or the Home Appliances 
Recycling Law, automatic checking and continuous monitoring of secrecy criminal investigation, 
the surveillance (prevention from scribble of a wall, and prevention of property destruction) of an 
important cultural property, etc., without being restricted to this. 
[0055] 

[Effect of the Invention]Since according to the digital camera for surveillance of this invention 
the shape dimension of the whole device can be substantially made small and product cost can 
also be substantially held down compared with what uses a surveillance camera as explained 
above. It can use effective in the supervising system etc. which prevent illegal disposal and a 
vehicle theft. And since there is no movable mechanism part, power consumption ends few and 
monitor time can be extended substantially. Since there are no parts worn out, there is little 
probability that failure will occur and it is usable over a long period of time. There are installation 
to a monitoring station and an advantage of being easy. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not branslated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1]I t is a blocl< diagram showing the composition of the embodiment of this invention. 
[Drawing 2] It is a flow chart which shows the activity of the embodiment of this invention. 
[Drawing 3]lt is a figure showing the example of the supervisory area which performs image 
processing. 

[Description of Notations] 

1 The digital camera for surveillance 

2 Image sensor 

3 Image processing portion 

4 Control section 

5 Recording medium 

6 Set part 

7 Auto iris function part 

8 Cell 

9 Lens system 

10 Waterproof case 
A Supervisory area 
F1-F5 Field 


[Translation done.] 
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